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DETAILED ACTION 

Specification 

13. The disclosure is objected to because of the following informalities: Lines 1 and 2 
of the Specification state: "The present invention refers to a device and a method for the 
manufacture of three-dimensional objects according to the preamble of Patent Claim 1 
or Patent Claim 4." However, claims 1 and 4 have both been cancelled in the instant 
application. Appropriate correction or deletion of such a reference in the specification is 
required. 

Claim Rejections - 35 USC § 103 

14. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 12 - 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Mattes, et al. (U.S. 5,876,767) in view of Friesem, et al. (U.S. 6,850,544). Mattes, et al. 

teach a device for the layer-by-layer manufacture of a three-dimensional object by 

means of selective hardening at those sites of a layer of a building material that 

correspond to the cross-section of the object through the use of a laser (column 1 , lines 

58 - 60), the device comprising: a laser that provides radiation (item 5 - figure 1; 

column 2, lines 5 - 6); and a focusing unit that focuses the radiation to provide a 
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focused beam (item 8 - figure 1 ; column 2, lines 7 - 8). However, Mattes, et al. do not 
teach that there is a beam expansion element or a switching element for changing the 
modal composition of the laser radiation which changes the modal composition of the 
laser radiation between a first setting in which a fundamental Gauss mode is emitted 
and higher order modes are suppressed and a second setting in which the radiation 
contains additional higher order modes and the overall power of the radiation is 
increased. 

In a method to control the mode settings of a multimode laser, Friesem, et al. 
teach the use of an optical resonator and mode control elements (i.e, apertures and 
phase elements). Typical high-power lasers with large apertures have multimode 
patterns. The multimode pattern results in a beam of relatively low brightness and thus, 
such low brightness limits the usage of the laser in industrial processes where a small, 
well-defined focused spot or well collimated beam is necessary (column 1, lines 25 - 
30). Typically, the fundamental or Gauss mode is used which possesses the highest 
brightness of all possible modes; however, this mode does not fill the entire gain 
medium diameter and thus, there exists a need to obtain different modes other than the 
Gauss mode, which will result in a large lasing volume (column 1, lines 45 - 55). 

Friesem, et al., thus, teach the use of a mode control element in which a single 
mode or a set of modes can be utilized, depending on the user's needs (column 3, lines 
45 - 50, 60 - 67). Thus, either a well-defined beam can be produced or when a set of 
modes is used, a high utilization of the gain medium diameter is achieved (column 4, 
lines 5 - 10). This reads on the Applicant's claims that the laser comprises a switching 
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element which changes the modal composition of the laser between a first setting in 
which only the Gauss mode is emitted and a second setting in which the radiation 
contains additional higher modes and the overall power of the radiation is increased and 
further reads on the claims that there is a beam expansion element and at least one 
mode aperture. 

Thus, it would have been obvious to one of ordinary skill in the art at the time of 
the Applicant's invention to include with the device of Mattes the switching or mode 
control element of Friesem, et al. for the purpose of being able to control and switch a 
multimode laser beam such that a well-defined controlled phase in which the Gauss 
mode is utilized to selectively harden a single spot and subsequently go to another 
mode in which a set of modes is used to thereby increase radiation power and obtain a 
high level of utilization of the gain medium diameter, as taught by Friesem, et al. 

Claims 12 - 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Smith (U.S. 6,391 ,245) in view of Friesem, et al. Smith teaches a device for the layer- 
by-layer manufacture of a three-dimensional object by means of selective hardening at 
those sites of a layer of a building material that correspond to the cross-section of the 
object through the use of a laser (column 5, lines 50 - 55), the device comprising: a 
laser that provides radiation (column 3, lines 60 - 65); and a focusing unit that focuses 
the radiation to provide a focused beam (column 4, lines 1 - 5; column 6, lines 34 - 35). 
However, Smith does not teach that there is a beam expansion element or a switching 
element for changing the modal composition of the laser radiation which changes the 
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modal composition of the laser radiation between a first setting in which a fundamental 
Gauss mode is emitted and higher order modes are suppressed and a second setting in 
which the radiation contains additional higher order modes and the overall power of the 
radiation is increased. 

In a method to control the mode settings of a multimode laser, Friesem, et al. 
teach the use of an optical resonator and mode control elements (i.e, apertures and 
phase elements). Typical high-power lasers with large apertures have multimode 
patterns. The multimode pattern results in a beam of relatively low brightness and thus, 
such low brightness limits the usage of the laser in industrial processes where a small, 
well-defined focused spot or well collimated beam is necessary (column 1, lines 25 - 
30). Typically, the fundamental or Gauss mode is used which possesses the highest 
brightness of all possible modes; however, this mode does not fill the entire gain 
medium diameter and thus, there exists a need to obtain different modes other than the 
Gauss mode, which will result in a large lasing volume (column 1 , lines 45 - 55). 

Friesem, et al., thus, teach the use of a mode control element in which a single 
mode or a set of modes can be utilized, depending on the user's needs (column 3, lines 
45 - 50, 60 - 67). Thus, either a well-defined beam can be produced or when a set of 
modes is used, a high utilization of the gain medium diameter is achieved (column 4, 
lines 5-10). This reads on the Applicant's claims that the laser comprises a switching 
element which changes the modal composition of the laser between a first setting in 
which only the Gauss mode is emitted and a second setting in which the radiation 
contains additional higher modes and the overall power of the radiation is increased and 
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further reads on the claims that there is a beam expansion element and at least one 
mode aperture. 

Thus, it would have been obvious to one of ordinary skill in the art at the time of 
the Applicant's invention to include with the device of Smith the switching or mode 
control element of Friesem, et al. for the purpose of being able to control and switch a 
multimode laser beam such that a well-defined controlled phase in which the Gauss 
mode is utilized to selectively harden a single spot and subsequently go to another 
mode in which a set of modes is used to thereby increase radiation power and obtain a 
high level of utilization of the gain medium diameter, as taught by Friesem, et al. 

Claims 12 - 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hirano, et al. (EP 0406513 A1) in view of Friesem, et al. Hirano, et al. teach a device for 
the layer-by-layer manufacture of a three-dimensional object by means of selective 
hardening at those sites of a layer of a building material that correspond to the cross- 
section of the object through the use of a laser, the device comprising: a laser that 
provides radiation (column 3, lines 48 - 51); and a focusing unit that focuses the 
radiation to provide a focused beam (column 3, lines 45 - 55); however, Hirano, et al. 
do not teach the use of a switching element to change the modal composition of the 
laser. Hirano, et al., however, also teach that the optical system or laser is equipped, 
with two light emitting heads (items 33 and 33 - figure 8) - one light emitting head with 
a small diameter focusing on detailed parts of the surface portion of the object being 
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cured and a second light emitting head with a large diameter focusing on the main part 
to schematically cure the main part (column 2, lines 45 - 55). 

In a method to control the mode settings of a multimode laser, Friesem, et al. 
teach the use of an optical resonator and mode control elements (i.e, apertures and 
phase elements). Typical high-power lasers with large apertures have multimode 
patterns. The multimode pattern results in a beam of relatively low brightness and thus, 
such low brightness limits the usage of the laser in industrial processes where a small, 
well-defined focused spot or well collimated beam is necessary (column 1 , lines 25 - 
30). Typically, the fundamental or Gauss mode is used which possesses the highest 
brightness of all possible modes; however, this mode does not fill the entire gain 
medium diameter and thus, there exists a need to obtain different modes other than the 
Gauss mode, which will result in a large lasing volume (column 1, lines 45 - 55). 

Friesem, et al., thus, teach the use of a mode control element in which a single 
mode or a set of modes can be utilized, depending on the user's needs (column 3, lines 
45 - 50, 60 - 67). Thus, either a well-defined beam can be produced or when a set of 
modes is used, a high utilization of the gain medium diameter is achieved (column 4, 
lines 5-10). This reads on the Applicant's claims that the laser comprises a switching 
element which changes the modal composition of the laser between a first setting in 
which only the Gauss mode is emitted and a second setting in which the radiation 
contains additional higher modes and the overall power of the radiation is increased and 
further reads on the claims that there is a beam expansion element and at least one 
mode aperture. 
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Thus, it would have been obvious to one of ordinary skill in the art at the time of 
the Applicant's invention to include with the device of Hirano, et al. the switching or 
mode control element of Friesem, et al. for the purpose of being able to control and 
switch a multimode laser beam such that a well-defined controlled phase in which the 
Gauss mode is utilized to selectively harden a single spot and subsequently go to 
another mode in which a set of modes is used to thereby increase radiation power and 
obtain a high level of utilization of the gain medium diameter, as taught by Friesem, et 
al. 

Response to Arguments 

15. Applicant's arguments, see pages 5-6, filed October 24, 2006, with respect to 
the rejection(s) of claim(s) 12-15 under 103(a) have been fully considered and are 
persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made in view of Mattes, Smith or Hirano, 
et al. in view of Friesem, et al. 

Applicant argued that the previously-cited reference of Borstel did not teach a 
switching element in which a second setting emitted additional higher modes of 
radiation. Examiner agrees and thus, in light of newly-amended claim 12, has cited the 
reference of Friesem, et al. Friesem, et al. teach a multimode laser with a mode control 
or switching element in which either a single mode can be set or a group of modes can 
be set, thus, producing a well-defined laser beam or a high-powered laser beam which 
utilizes a high level of the gain medium diameter. 
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Conclusion 

16. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Maria Veronica D. Ewald whose telephone number is 
571-272-8519. The examiner can normally be reached on M-F, 8 - 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dr. Yogendra Gupta can be reached on 571-272-1316. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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